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Technical field 



cer&$1# 2005 



Hie present invention relates to a process ^ ... . 




It has been Wvn for some years that a km of — 

resistant starch. Different t^ETl^^ - * 

Typel: St«li which i,^^^ 

=e«ibla to AgKttre enzyme, (e.g. ^ 
TW* Raw starch granules (present in e jr. raw Mtatrt ., 

potato, brad, and cornflakes). 

*° — i. becomes a ^ £ -* ~. -fat. starch ^ 

fi«y acids (SCFAs) T^tT " " rf 

xTowever, the main SCPAo j 
propionate and n-butyrate. produced are acetate. 

Compared with other, less ferm^fe ^ fc 

P-duces a signify JT»T 

8 ^^ Uy **** moIar ofn-buryxHte (20-28% 
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v, 0-15%). This is considered taportMt ^ of fee ^ ^ ^ 

substrate for energy metabolism in the colonocyte and nets as a growth lector Id the 
healthy epithelium. 



la normal cells, botyrate has bees shown to induce proliferation at the emit base 
enhanong healthy tissue turnover artd nunntenance. In inflamed mucosa, butyrate' 

inhibits proliferation at the crypt ^ ^ 
tumours. Moreover, models of experimental carcinogenesis in animals w shown 
bale's potential to modtty a number of meteboHc steps in 4c «U cycle such that 
early stages of cancer development may be couotemcted wMe late sragee may be 
slowed down. Thus, bttyrate (and, by extension, resistent «amh) has *e potential to 
support the maintenance of a heahhy digestive system end to reduce the risk of gut 
inflammation and colorectal cancer. 

« 

It b recognised that a healthy digestive system is essential to overall onality of Kfe 
The intestinal tract is indeed the organ through which nutrients that axe required for 
growth, development and hearth are absorbed and through which undesired and waste 
substances are excreted. There has therefore been great interest by the food industry in 
*e development of new high resistant starch products. To date, these include Acustar 
(Osestar), Crystals (Opta Food Ingredients) and Novelese (National Starch and 
Chemical Company), for example. 

It has now been found that products containing resistant starch could beneficially be 
used (instead of or in addition to other dietary fibres) in clinical nutrition. Due to the 
increased suscepubiHty of indmouals in poor health and of those undergoing (or 
havmg undergone) treatment or surgery, it is important that any nutritional products 
"Watered to them be free fiom contamination. Food products are Wore 
preferably sterilised before adnihnstration. Sterilisation is usually achieved by TJHT 
(ultrahigh temperature) treatment. Unfortunately, it has been found that resistant starch 
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does not have sufficient thermal stability and that unacceptable levels are lost if 
snhmitted to such high temperature sterilisation. 

Methods ofproducing sterilised starch compositions exist in the art However, none are 
suitable for the present use. In particular, none address the problem of resistant starch 
loss during high temperature treatment. For example, FR 26864*5 (Laiterie de Saint- 
Denis de FHotel) discloses a -sterilised" food composition, the ingredients of which 
are divided into two phases; a dry, powder phase (comprising the starch) and a 
sterilised, liquid phase. The two phases are packaged separately and mixed only upon 
use. The product can thus be stored for long periods without spoiling. However Hiere 
are several disadvantages to this method from the point of view of clinical nutrition. 
Fust, not all the ingredients are sterilised (only those comprised in the liquid phase) 
The risk of contamination (e.g. bacteria, moulds, etc.) is therefore not completely 
elmimated. In addition, the product is not ready to use. In clinical situations, it is often 
deauable to be able to administer nutrition directly to the patient, e.g. by enteral 
administration. The product described in FR 2686485 must be mixed before use and 
could therefore not be directly administer^ This additional mixing stop is not only 
time consuming, but it also introduces a risk of contamination which is not present 
when the product can be delivered straight to the patient from aseptic packaging. 

FR 2636507 (Agro Invesfissement Developpement Aid) discloses a food composition, 
the ingredients of which are separated into two different categories: those which are 
heat-resistant and those, such as starch, which ate beat-sensitive. The heat-resistant 
ingredients are sterilised by UHT treatment whereas the heat-sensitive ingredients are 
sterilised by ionisation. The two categories of ingredients are then combined in a 
mixing chamber and aseptically packaged. Although this method overcomes some of 
the problems of FR 2686485, it nonetheless has several disadvantages. Fim of all, it 
xequires two types of machinery resulting in increased technical complexity and 
increased cost The cost of ionisation, moreover, is relatively high, making the 
sterilisation procedure of FR 2636507 undesirably expensive. In addition, use of 
ionisation is tightly controlled and prior authorisation would therefore be renamed to 
carry out the process. This is usually difficult to obtain. Furthermore, because 
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be used b a oo^ produaim ^ ^ 

^r^rt: - ■— - - - — — ^ 



^o^ly, there exists a clear need for an i<„ ^ of steflWn ^ 
of der^oa The preseo, tavenlion proviljM ^ , ^ ^ ^ 

Summary pfthg jgY^jjog 

Adding to . first aspect of the present Wtion, there is provided a ^ *, 
sterile a resistant starch composition comprising: ^ " 

(a) dispersing said resistant starch composition in oil- 

r.^ir >uKb,ou 50 * • — — * .oo 

(c) cooling the starcb/oil dispersion. 

Preferably, the starch/oil dispersion as heated ♦« . . 

. . _ J# , ul * pBrsion *»tBd to approximately 1S0°C and step (o) is 
earned out immediately upon reaching this temperature. 

^starch/on ^ 

la one embodiment, an emulsifier may be added to the sturcb/oil disoerJTw 

~gm a further aspect of the invention, there is provided a sterilised resistant 

^ ^ ^ ° f *' the use of such a 

composition manutritxonal pharmaceutical or feed composition. 
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Nutrition* phaanacantical and feed colons accord ,o to invention ^ 
compnse up to 20% by weight, prefer ^ , 0 10% by ^ rf ^ 
»~ M Motion togaher^thone™ 

^ti^ u^,, ^ ^ ^ „ Mre rfa ^ ^ a ^^^^^ 
sou™, vitemins, minerals, fl^^ing. ^ «, l0rant3 . „ 
suitable for entend administration. 

Accenting to another aspect of the present invention, ia a ^ ^ 

Pr ° dUCmB a ^ « l * ta "'. P°™aceutical or fed composition, said matod 
comprising: 

^r" 1 ^ " <iiSPOTk>n MmPd3iBg *"* -* «*>«''* - or .nor* 

additional ingredients; 

(b) sterling a water sohrtion comprising one or more water-sobbl. i^^. ^ 
(o) combming to aerifised dispersion of step (a) and to sterilised solution of step (0). 

Preferably, step (e) is carried out under aseptic conditions. 

la a prefeml onbodimen., steps (a) and (b) are carried, out aubstentiajlv 

T^T 1 - SfcP <C) P « r — «*• - homogenising the 

stenhaed drspersion of step (a) and to sterilised solution of step C m addition, to 
method may farther comprise a filling step (d) wherein the sterile nunitional, 
pharmaceutical or feed composition is asepticalry packaged. 

Accenting to yet anotor aspect of to present invention, tore is provided a 
ptannaceutic* composition comprising at leas, a sterilised resistant starch 
common and a suitable carrier. The composition may be used in tire treaonem of 
meSDBM PI ° Mam «■"- -««tated vrtfc Manunrfon of to 

gttarorntestinal tract, digestive disorders, colon cancers, diabetes and obesity n, 
mvennon also provides the use of a sterilised resistant starch composition in to 
manufacture of a medicament for use m the treatment of such disorders. 

Description ofih. fi(r~ T 



s 



27. JUN. 2003 14:54 SHP BRISTOL 

NO. 6654 P. 15 

CER03 -0010 

WhCrcm {1) rBPreSen,S m 00 ® «»<■«. a e«d ftr re5iaaa , ^ 

tepresena a blending uni, (4) represents ^ ^ 1 ' 

packaging unit. 

Flgnre 2 fa a schematic reputation of the preparation, in a continuous production 
process, of a nutritional, Pharmaceutical or feed composition according to the present 
mention wherein (6) and («') represent fiather ingredietu vessels, (7) represents an 
optional oil or water vessel, (8) represents an optional further blending unit, 
represents further sterilisation apparatus and (1 0) represents a final blending ~ ' 



(9) 
unit. 



Detailed description pf ih« invent,*™ 



The pre** fa^tfc discloses a ^ for stealing KlSamt ^ CMnpo3ilion3 
composing: 

(a) dispersing said resistant starch composition in oil- 

to heatfng the s^h/oi, obatoed in ^ ^ a ^ K[TOe ^ im 

to i c; dud 

(e), 



Tie raslaant camp-on pretahly MnlaiE!1 a ^ ^ rf 
,c up <o 50.A 55% or S0% by weight Evgo more My , ^^J^ 
compos, ttm coot** more to 60% ^ ^ ^ ^ ^ OTbodimcm _ 

the re Slstet starch coarposWon my up to 1 00% by wdght resistant sUrch. 

The resist suroh mry be any available xedsan. stech. It m y ha » ont^y 
occumng or Product resistant starch or any chemicsUy nidified 

~!T £ rrr 16 ' " *" ** 1 11 » ^ m resistant 
Preferably, it is a Type HI resistant starch. 
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Methods of ^ ctiMUy Ty^m^^^ 

— 

" 8I7 ' Bnefly - 1 sta *»8 material fa detached fee 

«** * .*** reS fa Bnt M ^ j ™f ° f 

under the bade came Aotfatar). W Cereatei 

In a flm step of the pro*,, according „ a* tav(mli 

uaed:canofa oU> -M,^.^^ ^ o|ive XJ^T^I 

fisnods and oUs derived fiwne.E.«» volfc »h h_- example, 
could alao o, „h_ .• u ^^^^ 1>nrf,KttIf 'Wn*rialo,toe<rfl 
could also or atamauvery comprise one or mora microbial ofla Tta on .v, i» 

^^^^^^^^^ 

embodaoce., an emebiBer fa added to the snuXTT ~ 
emolriflcmavieu.^, r , IfaPeBKm. An, fcod jade 

emufaraer may be Lco ltlno , for example, fa softaMe. It may be used alone or in 
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^ oto food ^ n**^^ 
may b« addrf in an w rf ftl tt l0% T^ 5 ; ^ 

™fr Tl*™.™ add** ^ ^ ^ * 3 *»» 

joeterred embedment, the dispersion is h^A * 

» j ^ , , ««peraian is Heated to approximately 150°C 

Advantageously, healing win be carried out using an indirect heatin* ^ J _ 
the heating medium and the starch/oil dfsJT * ^ 
tj^z , smcnflMl dispersion do not come into direct contact 

Heating may be in batch t an «ii wv* . contact 
e w oaten (e.g. an oil bath) or continuous (e.g. using an HTST - Wt, 

temperature, short time - pasteuriser with a W & 
heat exchanger). ^ vrf, a heat exchanger auch as a plate or tubular 

Once heating is completed, and in a third step oftha «m^ 0 

wtnen the dispersion is maintained at th* h*™* * ^ 
. , . 60 OT me target temperature, may be foresee 

ZZnLV ^ ^nn Snnfla^ 

M» enntfn*. tat « «, ^ „ ^ ^ 
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depend on me ultimate use of fle compel For cample, poucHfo counties v»U 
be preferred for use in enteral administration. 

lue proofs according «o the invention is prefer .smied out in a continuous 
production process as illustrated in Figure I. Thus, according to one embodiment^ tiig 
oU and resistant stitch compositions are loaded, respectively, to starting tanks 1 and 2 
The compositions am men mixed in blending oft 3. The faulting jisnemion is 
afcsequenuy sterilised a. sterilisation post 4 <«* may bo any suuubte heam* 
medium as described above), n. stiritisad pxodnct is k, packaged at packaging 

It has surprisingly been found that resist starch sterilised according to this process is 
not ****** by high tenn*«tur« to to 

using traditional methods (e.g. In aqueous solutions). Accordingly, in a fcxther aspect 
of the present invention, there is provided a resistant st*oh ^cd obtained 
according to the abov^escribed process. This sterilised resistant starch can be used in 
nutritional, phannaceutJcal and feed compositions. It could be incorporated for 
example, into nutritional or feed compositions (prior to cooking) where it will 'have 
improved heat-moisture stability. Such compositions will preferably comprise up to 
10% by weight, or more, of the sterilised resistant starch composition of the present 
tavention and one or more additional ingredients. 

Any additional ingredients should preferably also be sterilised before being 
•ncorpo^ated into the mixture of the present invention. The additional ingredients cau 
either be added after sterilisation of the resistant starch (e.g. at a second blending unit 
10) or they can be added to the oU and sterilised together with the resistant starch If 
the additional ingredients are to be incorporated post treatment of the resistant starch, 
they can be sterilised in a separate and/or parallel process (as shown in Figure 2) This 
separate process could be any known method (e.g. in an aqueous solution using any 
duect or indirect UHT method). Of course, if appropriate, some ingredients could be 
sterilised with die resistant staxch while others are treated separately. The final 
elation will eventually be packaged as described above. Accordingly, in a further 
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aspect of the prese « iovention, ^ is p^rf . rf ^ ^ 

nuwonal, pharaaceatical or feed composMon, said method coding, 
(a) a^to* m on dispersion comprising reds^ ^ 



(b) steriJisbga^atersolution comprising one or more Soluble jb^^.^ 

(c) combining the sterilised dispersi on of step ( a ) and the steri^ solution of .tepfl,). 

Steps (a) and (b) are preferably carried out substantially simultaneously in a continuous 
production process such as that illustrated in Figure 2. IT* further ingredients (for 
sterilisation in either oil or water) may include one ox more of a protein source, a 
carbohydrate source (other than the resistant starch), vitarnins, minerals, flavourings 
and colorants. 

The proteins may be' selected from intact proteins, hydrolysed pxotei^ peptides, 
amino acids and mixture, thereof. Suitable sources include vegetable and/or anirnal 
pro***. In particular, suitable sources include cereals (such as wheat), soya, pea and 
niilkpmteias. Preferably, the protein source will include milk p^teins such as casein 
and lactalbumin which have either been isolated from their source or are added as part 
of a whole, skimmed or semi-skimmed milk component. 

The carbohydrate source may be added as an optional supplement to the resident 
starch and will be selected from digestible carbohydrate*, indigestible carbohydrates 
dietary fibre and mixtures thereof. Examples of suitable carbohydrates include, but are' 
not limited to, glucose (e.g. glucose syrup), maltose, rnakooextrin, polysaccharides 
mulin and vegetable fibres. ' 

Preferably, the composition will contain, based on its total calorific value, 
preferably 15-25% prorein, 0450*6, preferably 20-40% lipids, and 25-80%, preferably 
45-55% carbohydrates. 

Advantageously, vitamin, (such as vitamins A, D3, £. Kl, C, Bl, B2, B5, B6, B12 and 
PP, folic acid and biofin) and/or minerals (such as sodium, potassium, calcium, 
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ftosys. magneahm, cMoride, tau, ^ ^ fluorine> ^ 

molybdenum, selenium and iodine) can also be added to the compoaitfon. 

Porcertain uses, it may also be advantageous to include one or more flavourings (c a 

fc**uces such as orange, srapefiuit, pea,, cherry, respbeny and/or blackout^ 

aeT^ ^ ^ h and/or garlic comas; ^ 

kerbs, ale) and/or one or more natural or synthetic colorants. 

lading on .hate the cttmpoaitttm of the present mvenSon i, to be used in o, as . 
martuonai. phannaceutica! or feed compost, it be to OM ^ ^ ^ 

mjMi otter in^eet,, if any, should be added These may mchaie, for example, 

T7c^T ^* — 

Irquids (such as milk, alcohols, etc.) and so on. 

Preferably, comparison of the present invention wili be o,ed as a nUri0 . , 
composition. Nutritional composition, h» ., . muntranaj 

for.*™, a ■■ OTmposltlons T Presented in the fotm of fonnulatio*, 
for enteral administration, as soups, deserts (eg. daiiy-based desettsX drinks (e g tiiim 

r 8y ^T" <, ° iC W **** ™* replacement fonnularions J" 

-aMe for emetal admintamriou C. aetile. o^doaany ba.anced ^ ^ 

* - *- themselves, e.g. those In poor health aJTt. 
undenjotng (ot having undergone) treatment or surgery. 

]Z ,nate " IP " "* — * *° *«* invendon vriU be 

detemuned depending on the individuals to which they are to be administered. For 
may may be adapted (or admimsnadon to hyperbolic individuals having 
^* — " ""* ( ** ^-nourished or elde^ 

sufienng torn metaboUc problems (mc h as nansi^ry glucose intoier^ 
diabetes or pancreadc endocrine insufficiency, obesity, etc.); to severely UL individuals 
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-Pta^y probtas (e.g. pan** artfid,! v tT, , 

tnnuOoerfone «ri mM13 lay& "* J"™ *"""»• '""^ 

«•"*» ^ to to ntetaboiism of c^^. ^ ""^ » 

AswouMbe^,,,,,,, 

—g to 4e invent My ^ ^ ^J^™ ~ 
«««■« of .ho target disease or MKlilio , ^ —M* 

A solution of Actistor ni oil iybs prepared mnnW« 



^eWendwprepaie4bypouriiis^ ln i xin .i M „^.„._ ,„ 

a beaker. oganamcons 120gofAcria a r ,M in<o300gofoai n 

Itab^tap,^^^ 

• Heatmg system (oil bath) set at 16s°C in „,rW „ ,. „ 

150»C order Co rearj] a final ternparafnre of 
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- Rotation rate: 80 xpin. 

The solution was heated until it reached a tetnperature of I50°C. This took 
apptojdmawly 50 minutes. The hot solution was then immediately cooled by being 
pouted into an luox beaker, which was placed on ice. 

Samples of the heated blend were analyzed to check hie heat stability of AcnW" 
when dispersed in oil. The analysis shows that resistant starch recovery is 100%. This 
result demonstrates a very good resistant starch stability when heated in an oil blend. 
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Claims 



1 . Process for sterilising a resistant starch composition comprising: 
(a) dispersing said resistant starch composition in oil; 

0>) heating me starch/oil dispenaon obtained in to a taw* „ 

lA „con ^swPWtoatarget temperature of 100 

to 175°C, preferably about 150°C; and 

(c) cooling the starch/oil dispersion. 

2. JWss to olaim ;> ^ (c) fc ^ ^ ^ 
reaching rhe target temperature of step <b). 

3. Process according to olaim I or olaim 2. wherein tie resistant starch composition 
-r^ses at tea* 2,% by weigh, prBf erao Iy „ ^ 30% by wjghI _™ ^ 
preftraoly at least 60}4 by weight resistant starch. 

4. Process according to any one of claims 1 to 3, rvhexernthe oil is selected from one os 
a^vejetoWeoiliaiiinialoils^.mxturesthererf 

5. P™« accordion „, ctaim 4 , wtMm ^ ofl fc ^ ^ ^ 
cWor^ofl.^^^^^^^^^ ^« • 
on, safflowor oil, soy oil, sunflower oi | end mixtnres thereof 

«. Proc** according .0 any one of claims 1 to 5, wherein nrc souch/on d ispOTioI1 
crmtanisonerartraisttatjtajeafej^^^ owperaon 

7. Pro** .ccotutag to olafa, «, ^ ais?asion ^ 

resistant starch for about 5 parts oil. 

^Process according to any one of churns 1 to 7, wherein an emulsifier i. added n, the 
stawh/oa dispersion before heating. 
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9.; 



I to 8 



^enlised^t^coxnpositioa obtainable by the process of any one of claim, 



HTZT: ^T*** OT * to 10o/ n by weight 

J! ~ ^ 0f — and one o, more addfceT 

ingredients. 



1 2. Nutritional, pharmaceutical or feed oompoition according to claim 1 1 < 
one or „ ^ ^ ^ ^ ^ 



wherein the 



acids and mixtures thereof; 

" ' ~™ ° f selected fiom digestible carbohydrates, indigestible 

carbohydrates, dietary fibre and mixtures thereof; 

- a source of vitamins and/or minerals; 

- flavourings and/or colorants; 

- water tod/or water miscible liquids. 

». NuMSon* ptanaccutiod or feed con^osMoa according «o data , 2 
*«»ted & to, «hc ^ of p ^ ta ta ^ ^ ^ ^ ■ 

soya. 



KMMUMM or feed comxrittoa aa^dmg „, my mc rf cWnB „ 
to 13, cWteriaed in lha! it is suitable fc, a j aSnim6o ^ 

15. Mafcod of producing a stofle ptomilceiaicaI or feed ^ 

method comprising: 

(a) staffing an til dtap^sioa comprisins r*** «*oh« I d.o pfl o m ny, OM o rlnoIe 



15 



27. JUN. 2003 14:57 



SHP BRISTOL 



NO. 6654 P. 25 



CERO3-00J0 

(b) sterilising a water solution (iomprisinfl oae ^ m _ « 

^ ou, s one or more water-solnM*. A 

(c) combining the sterilised dispersion of sten M a tt « redu ^i and 

"spersron of step ( a > and the sterilised solution of step (b). 

1«. Method according to claim 15, wherein steps (a) and fl* fl « ^ 
substantially simultaneously. ^ CSnied out 

17. Method according to claim 15 m- i* r_.i_ 



or w „„„™™„ is asepthaily padagej. 



18. Method according to my rao ofolaimii , s 

M. i. -to* from ona or more 1"7" " 

thereof. B 011s ' anjmaI ofls and mixtures 

19. Method according to claim 18, wherein the oil is ^ * 

of: canola oil. coconut oil, com oil, grape J ^ ^ 

20. Method according to any one of claims 15 to 19 ^ - . 

21. Process according to claim 20, wherein the oil dWon 

starch for about 5 parts oil. «^on contains one part resisnmt 

22. Meffiod according to any one of claims 15 to 2 1 ^ + u 

comprises an cmiitrifier. «™ AS to 21 ' °il dispersion 

23. Method according to any one of claims 15 to w t • 
Pharmaceutical or feed conation pm^ L *" 

starch. ProdUC6d COn,pnses «P to 10% by weight resistant 



24. Method according to any one ofclnims 15 to 23 wherem th. ct •, 
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25. Method accord^ to any one of claims 15 to 24, where* fc e one or raore 
additional indent* of Step (a) include nutria selected from the group consisting 

- a source of protein selected fiom intact proteins, hydrolysed proteufc, amino acids 
and nurtures thereof; 

- a source of carbohydrate selected fiom digestible carbohydrates, indigestible 
carbohydrates, dietary fibre and mixtures thereof, 

- a source of vitamins and/or minerals; 



26 Method according to any one of claims 15 to 25, wherein the one or more **ter- 
soluble ingredients of step (b) include nutrients selected W the group consisting of: 

- a source of protein selected from intact proteins, hydrolysed proteins, amino acids 
and mixtures thereof; 

- a source of carbohydrate selected fiom digestible carbohydrates, indigestible 
carbohydrates, dietary fibre end mixtures thereof; 

- a source of vitamins and/or minerals, 

- flavourings and/or colorants. 

27- NuWtfomO, ptamacaufcal or feed composittai accordwj to claim 25 or 26 
soya. 

28. A ptemaceutical composition for use in the treatment of intestinal problems 
including conditions associated with inflammation of the gastrointestinal tract, 
digest™ disorders, colon cancers, diabetes and obesity, comprising the sterilised 
resistant starch composition of claim 9 and a suitable carrier. 

29. Use of the sterilised resistant starch composition of claim 9 in the manufacture of a 
medicament for use in the treatment of intestinal problems including conditions 
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Abstract [RECEIVED BY F' 



Process for sterilising a resistant starch composition wmprising: (a) dispersing said 
resistant starch composition in oil; (b) heating the starch/oil dispersion obtained in step 
(a)toat a rget temperature of 100 to 175«C, preferably eiwut 150X; arul(c) celling the 
stercb/oil dispersion; sterilised resistant starch obtained by this process and nses 
thereof. 



19 



IQQ73027 v^masmam 



27. JUN. 2003 14:58 SUP BRISTOL Na 6654 — p 29 

[the patent office 

J m 

j. 27 JGSW 2003 

Figure 1 '?£C£iVED BY r 








w 




y 


5 







1/2 



|op73oz7 27-jmomm 



27. JUM. 2003 14:58 SHP BRISTOL 



NO. 6654 — P. 30" 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



£d FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



LI LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



□^LACK BORDERS 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 





